Importance of Thr-353 of the conserved phosphorylation loop of the sarcoplasmic reticulum Ca2+-ATPase in MgATP binding and catalytic activity.
Mutants in which Thr-353 of the Ca(2+)-ATPase of sarcoplasmic reticulum had been replaced with alanine, serine, glutamine, cysteine, valine, aspartate, or tyrosine were analyzed functionally. All the mutations severely affected MgATP binding, whereas ATP binding was close to normal in the alanine, serine, glutamine, and valine mutants. In the serine and valine mutants, the maximum rate of phosphorylation from MgATP was 8- and 600-fold lower, respectively, compared with wild type. Replacement of Mg(2+) with Mn(2+) led to a 1.5-fold enhancement of the maximum phosphorylation rate in the valine mutant and a 5-fold reduction in the wild type. The turnover of the phosphoenzyme formed from MgATP was slowed 1-2 orders of magnitude relative to wild type in the alanine, serine, and valine mutants, but was close to normal in the aspartate and cysteine mutants. Only the serine mutant formed a phosphoenzyme in the backward reaction with P(i), and the hydrolysis of this intermediate was greatly enhanced. Analysis of the functional changes in the mutants in the light of the recent high resolution structure of the Ca(2+)-ATPase crystallized without the MgATP substrate suggests that, in the native activated state of the enzyme, the side chain hydroxyl of Thr-353 participates in important interactions with nucleotide and phosphate, possibly in catalysis, whereas the main chain carbonyl of Thr-353, but not the side chain, may coordinate the catalytic Mg(2+).